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I 

Moo6pcTeHHe othochtca k 3/ieKTporex- 

HHKe H M 0>KGT 6bITb HCn0JIb30BaHO B MOUI- 

,bix CHnoBbix, nemibix h apyrHX TpaHCifcop- 
Maropax c 6onbwHM noTOKOM pacceaHHa 

OTBOaOB. 

HoBecTHbi Tpanc(f)opMaTopbi f coaepwa- 
iHC MarHHTonpoBoa, oCmotkh h 6aK, y ko- 

TOpblX 06MOTKH HH3KOTO Hanpa>KeHWa (HH) 

paccMMTaHbi Ha 6onbiuHe tokh, aocTwraio- 
wiie aecstTKOB KHJioaMnep. Hhtkm oSmotkh 
HH yno>KCHbi no bhhtoboA /ikhhk, c HeKD- 

TOpbtM VK/TOHOM no OTHOUJGHHIO K rop»30H- 

ranhhoPi n/iocxocTH £l ]. 

Ha/iHHHe HaiaiOHa bhtkob no 0TH0iiieHH»o 
k ropn30HTaJibHoA n/iocKOCTH yxyawaeT xa- 
pflKTcpHCTHKH HHayKUHOHHbix annapaTOB: 
yxyawaeTca 3anonHeHHe ok Ha MarHHTonpo- 
Boaa, a nepeKoc nona pacceaHHa Bbi3biBaeT 
uononHHTe/ibHbie norepn .b MCMeHrax Me- 
Ta/tnoKOHCTpy kuhh. 

HanSonee Gjihskrm no TexHiwecKoft cyw- 
•hocth aBnae-rca TpaHc4>opMaTop f coflepjKamHH 
ManiHTonpoBon, o6motkk h 6aK. b kotopom 
bhtkh o6motok HH He HMeiox ymioHa no OT- 



IS 
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HOUiehHK) K ropH30HTaJlbHOH rUIOCKOCTH (bht- 
kh pacnonoxceiibi ropH30HTanbHo), a nepexoaw 

Me>Kfly CMejKHbJMH BHTKaMH BfajnOHHeHbl Ra 

oflHOft o6pa3yiomeH [2 J ♦ 

flpH npoxo>KaeHHH tokob no o6MOTicaM 
h oTBoaaM HHayKUHOHHbix annapaTOB b ok- 
py>KaioiueM npocTpaHCTBe bo3hhk&k>t anexr- 
poMarHHTHbie nona, Koropue Bbi3biBaK>T no- 

TepH H3-OB B03HHKH0BeHHSl BHXpeBHX TOKOB 

b creHKax 6qkob, H3roTaanHBaeMbix, KaK 
npaBH/io, H3 4>eppoMarHHTHbix MaTepna/iOB. 

B KOHCTpyicuHH oSmotok HH TpaHC(Jx>pMa- 
Topa b ooHe nepexoaoB, rae tok o6motkh 
H3MeHflOT CBoe HanpaB/ieHHe b npocTpaHCT- 
bo ( npoHcxoaHT ae4>opMauHa nona paccea- 
HHa, Bbi3biBaK5inaa aononHHTe/ibHbifl noTOK 
pacceaHHa, uHpKy/iHpywmHA b ropH30HTanb- 

HOM nnOCKOCTH. 

TaKHM o6pa30M, KpoMe aoSaBOHHbix 
noTepb b creHKe 6aKa ot no/ieft pacceaHHa 
o6motkh h otboqob B03HHKax)T euie aonon- 
HHTe/ibHbie noTepti, Bbi3biBaeMbie noTOKOM 
pacceaHHa, B03HHKa>o'.uHM ot ne<})opMauHH 
nona pacceaima b sone nepexoaoB. 



792302 



BenHHHHa Bcex sthx norepb, npHxoaHtua- 
ficfl Ha eaHHmxy noBepxHocTH cTemcH 6aKa f 
nponopuHOHanbHaq yaejibHOMy noBepxHOCT- 
HoMy conpoTHBJieHHio h KBaapaTy KacaTejib- 
hoA cocrafinfliomefl Ha npfl>KeHH octh oneicTpo- 
ManiHTHoro nons y crenKH 6axa. 

Ue/ibio H3o6pereHH$i wBnnercfl chh)K8HH8 

406aBOHHWX nOTepb B M8Ta/IJI0K0HCTpyKUHH 

HHnyicuHOHHbix 'annapaTOB, BUSbraaeMbix 
aeifcopMauHeA no/ifl pacceaHHa b 30He Bhi- 
ntviHeHHs Me>KBHTKOBbix nepexoaoB b 06- 

MOTKBX HH. 

Uenb aocTHraercji TeM, hto napajuie;ib— 
ho b 30He oSpaayxxneAt Ha KoropoA Bbinon- 
H6Hbt MexcBHTKOBbie nepexoow, ycranoBneHa 
BepTHKaiibHaji TOKOBenyiuan iiMHa, hhkhkA 

KOHeit KOTOpoft COeUHHeH C HHKCHHM KOH1XOM 
06MOTKH. 

Ha (Jwr. 1 H3o6pa?KeH TpaHCtJjopMaTop, 

06lUHfl BHa C BbipblBOM B 30He BbinOJIHeHHA 

M8>KBHTK0Bbix nepexoaoB o6motkh HH; Ha 
tfmr. 2 - 30Ha M6>KBHTK0Bbix nepexoaoB, 
ruiaH. 

TpaHCtjKjpMaTop coae'pjKHT 6aK 1, cTepw- 
neBoft MarHHTonpoBoa 2 h o6mdtkh HH 3 
* BH 4, ycTaHOB/ieHHbie Ha cTepxHsix Mar^ 
iHTonpoBoaa. 06motkh HH 3 oaHoc/iofiHbie 
1 paccHHraHbi Ha 60/ibiiiHe tokh. 

Bee bhtkh 5 o6motok HH pacnonoMeHbi 
iapa/uie/ibHo ropH30HtanbHofl n/iocKocTH. 
lepexonbi 6 Meacny cMeacHUMH BHTKaMH 06— 
40TKH BbincwiHeHbi Ha onHoft o6pa3yioaieA. 
lapannenbHo o6pa3yx>uieA, t. e. 30He bw- 
o/iHeHHH Me>KBHTKOBwx nepexoaoB 6, ycra- 
oBJieHa TOKOBenymaa uiHHa 7, hhkhhA ko- 
eu KoropoA noacoeaHHaeTca k mmneMy 
OHuy 8 o6motkh HH. BepxHH A xoHen uihhw 
' h sepxHHA OTBoa 9 o6motkh HH noacoe- 

HHJDOTCfl K BbIB0a6M HH. 

ripn pa6oTe TpaHC({)opMaTopa tok, npoTe- 
ajoinHA no bhtkbm o6motok, co3aaeT b 
spTHKa/ibHoA an oc k octh none pacceoHHR, 
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CHMMGTpH4H0 OTHOCHTe/lbHO OCH CTepJKHfl 

MarHHTonpoBoaa. B Mecrax nepexoaoB 6 
tok oTiuioHHeTCH ot ropH30HTanbHoro Han- 
paa/ieHBfl, BCJieacTBHe nero none paccea- 
hhsi ae<J>opMHpyeTCH fc noflmsieTCH ropnaoH- 
TanbHas! cocTaBflsnomaa noTOKa paccerarn; 
sKBHBaneHTHaa noTOKy paccesmHH, co3aaBa- 
eMoMy HOMimanbHWM tokom, npoTeicaioraHM 
Baonb o6pa3yionieA, no KoxopoA BbinoaHeHw 
nepexoaw. Tok, nporeKawuwA no BepTHKanb- 

HOA UJHH8 7 (CM. (far. 2) BO BCTpeHHOM 

HanpaBneHHH, C03aaeT b ropH30HTajxbHoA 
wiockocth noTOK paccesiHHJi, npoTHBononov- 
huA ropHdOHTajibH o A cocTaB/isoomeA noroKa 
paccenHHfl, co3aflBaeMoA o6motkoA b 30H8 
nepexoaoB 6. IlpoTHBononoxcHo HanpaeneH- \j 

Kbie P0pH30HTanbHbie nOTOKH B3BHMH0 kom- 

neHCHpyioTCfl, hto o6ecnenHBaeT CHH*eHK8 
ao6aBOHHbix noTepb b cTehxe 6aiea. 
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4>0pMyJia H 306peT8HHH 



TpaHc<|)opMaTop, coaepacamHA CTepaaie- 
boA MarHHTonpoBoa c o6M0TKaMH f oaHa B3 
kotopmk BwnonHeHa oaHocnoAHoA c nepexo- 
naMH Meacny cMe*HbiMH bhtkamh, BbinonneH- : 
RbiMH no oohoA o6pasyiomeA f otflHiaio- 
ut h ft c $1 TeM, hto, c nenwo cnmmm no-- 
Tepb, TpaHo|)opMaTop cm6men TOKOBeaymeA 
mrooft f ycTaHOBneHHoft b aoee nepexoaoB na- 
~pajv\ent>Ho o6pa3yiomeA h noaKmoseHHoA ""^ 

HH9KHHM KOHUOM K HH?KHBMy KOHUy 06MOTKH. 
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Transformer 

The invention can be used in high capacity power transformers, furnace 
transformers and other types of transformers having a high leakage flux in the taps. 

Transformers containing magnetic core, windings and tank, and having low 
voltage windings (LV) designed to carry high currents of several dozens kiloamperes 
are known. The LV winding turns are laid along the spiral line at some slope to the 
horizontal plane [1]. 

The slope of the turns to the horizontal plane deteriorates the characteristics of 
inductive apparatus; the filling of magnetic core window deteriorates, and the leakage 
field deformation leads to additional losses in metallic structure components. 

The closest technical solution in the state-of-the-art is a transformer containing 
magnetic core, windings and tank, while LV windings of the transformer do not have 
any slope to the horizontal plane (the turns are horizontal), and the passages between 
the ajacent turns have one generatrix [2]. 

When current flows in the windings and taps of inductive apparatus, the 
appearing electromagnetic fields cause losses due to eddy currents induced in the walls 
of the tanks which are normally manufactured of ferromagnetic materials. 

In the passage regions of LV windings where the current changes its direction, 
the leakage field is deformed, which causes an additional leakage flux circulating in the 
horizontal plane. 

Thus, in addition to losses in the tank wall caused by the leakage fields of 
winding and taps, more losses due to leakage flux caused by leakage field deformation 
in the regions of the passages appear. 

The total value of all these losses per surface unit of the tank wall varies with 
surface resistivity value and tangent square value of electromagnetic field intensity 
component in the vicinity of the tank wall. 

The purpose of the invention is to decrease additional losses in metal structures 
of inductive apparatus, these losses being caused by leakage field deformation in the 
area of inter-turn passages in LV windings. 

The purpose is achieved by installing a current conducting bar in parallel to the 
generatrix of the inter-turn passages ; the lower end of the bar is joined with the lower 
end of the winding. 

Fig.l is the general view of the transformer with an opening in the region of 
the inter-turn passages of the LV winding; fig.2 shows the region of inter-turn 
passages. 

The transformer contains tank 1, core type magnetic circuit 2, LV windings 3 
and HV windings 4 installed on magnetic circuit cores. LV windings 3 are of single 
layer type and are designed to carry high currents. 

All the turns 5 of the LV windings are in parallel to the horisontal plane. Inter- 
turn passages 6 are on the same generatrix. In parallel to the generatrix, i.e. to the 
region of inter-turn passages, the current carrying bar 7 is installed with its lower end 
joined to the lower end 8 of the LV winding. The upper end of bar 7 and the upper tap 
9 of the LV winding are joined to the LV winding terminals. 

When the transformer is in operation, the current flowing in the turns of the 
windings creates a leakage field in the vertical plane; the leakage field is simmetrical to 



the axis of the magnetic circuit core. In the region of inter-turn passages 6 the 
current deflects from the horizontal direction which leads to the deformation of the 
leakage field. Horizontal component of the leakage flux appears; the horizontal 
component is equivalent to the leakage flux caused by nominal current flowing along 
the generatrix of the inter-turn-passages. The current flowing in vertical bar 7 (see 
fig 2) in the opposite direction causes a leakage flux in the horizontal plane; this 
leakage flux is opposite to the horizontal component of the leakage flux caused by the 
winding in the inter-turn region 6. The opposite horizontal fluxes are mutually 
compensated, which provides the decrease of additional losses in the tank wall. 

Patent claims 

Transformer containing core type magnetic circuit with taps, where one of the taps has 
one layer with passages between the adjacent turns having one generatrix, us 
characterised by having a current coducting bar in the region of inter-turn passages in 
parallel to the generatrix and joined to the lower end of the winding; the current 
conducting bar is installed in order to diminish losses. 
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